
102 Mechanics, _Physics, and Ohernistry. 

portions of oxide are carried into these joints, and it is at any rate 
certain that iron gives way easiest at these places. This points to the 
great value of really homogeneous plates, such as those of cast steel, 
in which homogeneity has been obtained by the only known means of 
fusion. The remarkahle diminution of elasticity and of tenacity 
caused by the combination of the red-hot iron with sulphur ; the ab- 
sence of all elasticity and tenacity in the oxides of iron, show that, 
even if a flue do not at once collapse, or a shell explode, through get- 
ting red-hot, the boiler is more or less injured every time it gets over- 
heated. A defective circulation, by permitting such a temperature as 
to drive the water off the plate, would soon lead to local injury. Par- 
ticular spots in externally fired cylindrical boilers are sometimes, as 
is stated by Mr. L. Fletcher, of Manchester, thus affected, and in an 
apparently mysterious way. A new boiler in which a heap of rags 
were accidently forgotten, had the spot burnt out in a few days,* 
doubtless through the resulting defective circulation and its conse- 
quences. The plates just above the fire of internal flues also suffer in 
this manner. It is perhaps possible that turned joints, secured by 
bolts, and allowing an occasional reversing, or rather rotating, of the 
ring, might, in some eases, be here of service. At any rate, univer- 
sal experience proves that the thicker the plate the easier does it get 
red-hot ; and these chemical facts also point to the desirability of a 
minimum of thickness. In fact, the wearing away of the plates through 
these causes, if mechanically strong against pressure, often gets ar- 
rested at a certain thickness. In Germany and France, some of the 
best manufacturers still make the plate over the fire of, for instance, 
inside flues, slightly thicker than anywhere else; but the combined 
chemical and mechanical actions of the heated fuel cause most wear 
and tear in a thick plate, and thus justify American practice in this 
respect. In that country, fire-box plates of good charcoal iron are 
made only ~¢ or ~ of an inch thick, and with stays four inches apart, 
give good results under nearly 150 lbs. steam pressure. 

(To be continued.) 
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for the most part well known to manufacturers and others engaged in 
the leather trade. Thus the art of currying, which is applied princi- 
pally to such leathers as are intended for the upper parts of shoes, 
for harness, &c., is carried on at the present day nearly as it was fifty 
years ago, and still is but little known to the public. 

Gurrying.--The object~ in view in currying leather are several : to 
give it elasticity--to render it nearly impermeable--to impart to it a 
black or other color, and, lastly, to reduce it to uniform thickness. 
These colors are imparted by the following processes : - -After  the 
leather obtained from hides, or the thicker qualities of skins, has been 
damped, it is placed on a stone surface and energetically rubbed--first 
with a stone, then with a special kind of knife called a slicker, and 
lastly with a hard brush. The leather is then ready to be stuffed or 
dubbed, which consists in covering it on the fleshy side with tallow, 
and hanging it in a moderately warm room ; and as the water contained 
in the leatherevaporates, the fatty matter penetrates into the substance 
of the leather and replaces it. The dubbing process is then repeated 
on the other side of the leather, which is now ready to be softened and 
rendered flexible, which is effeeted by rubbing it with a tool called a 
pummel. The leather then undergoes the last mechanical operation, 
which reduces it to uniformity of thickness by shaving off the inequali- 
ties of its surface by means of a peculiarly shaped knife called a glie- 
ker. The greatest part of the curried leather is blackened on the 
grain side by rubbing it with grease and lamp-black, and lastly brush- 
ing it over with a mixture of grease and glue. I believe that some 
kinds of curried leather are dyed by a purely chemical process, in 
rubbing the tanned skin, first with iron liquor, and then with a solu- 
tion of gall-nuts or other tanning substance. The most tedious of the 
foregoing processes is that of dubbing, which has been greatly im- 
proved of late years by the Americans. The scoured skins are placed 
in a large revolving drum, of ten or twelve feet diameter, and lined 
inside with wooden pegs. A certain quantity of tallow is then intro- 
duced and the whole set in motion, and whilst the hides are thus tossed 
about, a current of warm air is passed through the drums, which carries 
off the moisture and allows the grease to penetrate the hide. By this 
means thick hide leather can be stuffed in four or five days. 

Split Leather.--A large branch of trade has sprung up within a 
few years owing to the invention of machinery for splitting hides, skins, 
and kips, by which, although the quantity of leather has been con- 
siderably increased, I am afraid it is at the expense of its quality. 

_Fancy I, eathers.--Allow me now to give you a slight insight into 
the methods of preparing various fancy leathers, such as Morocco, 
Russia enamelled, tawed, or kid leather, used for soldiers' belts, gloves, 
&c., and, lastly, oiled leathers used for wash-leather, gloves, kc. 
Until the middle of the eighteenth century, Morocco leather was 
wholly imported from that country, for it was in 1735 that the first 
Morocco works were established in Paris, and similar manufactories 
were soon set up in various parts of the Continent and in this country. 
The process by which Morocco leather is prepared is as follows: The 
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goat and sheep skins, which are especially used for this ~)ranch of 
manufacture, are softened, fleshed unhaired, and raised or swelled by 
methods similar to. those already described, but one essential element 
of success in this kind of leather, lies in the perfect removal of all lime 
from the skins, which is effected by plunging the well-washed skins in 
a bath of bran or rye flour, which has been allowed to enter into a 
state of fermentation. The result is, that the lactic and acetic acids 
generated by fermentation of the amylaceous substances combine with 
the lime and remove it from the skins. The other essential poi~at is 
the mode of tanning the skins. Each skin is sewn so as to form a bag~ 
and filled, through a small opening, with a strong decoction of sumae~ 
and after the aperture has been closed, the skins are thrown into a 
large vat containing also a decoction of the same material, After 
several hours they are taken out, emptied, and the operati~n is repeated. 
To render these skins ready for commerce it is necessary to wash, clean, 
and dye ~em. The latter operation was formerly tedious, and re- 
quired great skill, but since the introduction of tar colors, the affinity 
of which for animal matters is so great, it has become comparatively 
easy. The skins, after they are dyed, are oiled, slightly curried, and 
the peculiar grain, characteristic of Morocco leather, is imparted to it 
by means of grooved balls or rollers. There arc two inferior kinds of 
:Morocco leather manufactured, viz : those called roan, prepared in a 
similar way to Morocco, but not grained, and skivers, also prepared 
in the same manner, but from split sheep skins. I owe to the kind- 
ness of Mr. Warren De la Rue, the beautiful specimens of leather 
before me, which will enable you to appreciate the various qualities of 
these interesting productions. 

Russia Leather.--The great esteem in which this leather is held is 
owing to its extreme softness and strength, its impermeability, and 
resistance to mildew~ which latter property is imparted to it by the 
use of a peculiar oil in its currying, that is birch-tree oil, the odor of 
which is well-known as a distinguishing feature of Russia leather. As 
to its preparation I will merely state that it is very similar to that of 
Morocco, with these differences, that hot solutions of willow bark are 
used instead of sumac ; that it is generally dyed with sandal wood and 
a decoction of alum ; and, lastly, as already stated, the birch-tree oil 
is used in currying it. 

Enamel Zeather.--This class of leather is usually prepared with 
calf and sheep skins tanned in the ordinary manner. They are dyed 
black by rubbing them over with a decoction of logwood, and then iron 
liquor or acetate of iron. The leather is softened with a little oil, and 
is ready to receive a varnish, which is applied by means of a brush~ 
and composed of bitumen of Judea, copal varnish, oil varnish: turpen- 
tine, and boiled oil. 

Tawed or_Kid Leathers.--The manufacture of this class of leathers 
differs entirely from those already described, as their preservative 
qualities are imparted by quite different substances from those used 
with other leathers, the preservative action of the tannin being substi- 
tuted by that of a mixture of alum and common salt. Let  us examine 
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together a few points connected with the production of this class of 
leather. One of the most interesting characteristics is the method of 
unhairing sheep, lamb, and kid skins, after they have been well washed 
and fleshed on the beam. The old process of unhairing by smearing 
on the fleshy side with a milk of lime, was improved by mixing with 
the lime a certain amount of orpiment, or sulphuret of arsenic t but 
Mr. Robert Warrington having ascertained that the rapid removal of 
hair in this ease was not due to the arsenic, but to the formation of 
sulphuret of calcium, proposed, with great foresight, the following 
mixture as a substitute for the dangerous and poisonous substance 
called orpiment--viz : three parts of poly-sulphuret of sodium, ten 
parts of slacked lime, and ten parts of starch. The poly-sulphuret of 
sodium may be advantageously replaced by the poly-sulphyret of cal- 
cium. The skins, unhaired by any of these processes, are now ready 
to be placed in a bran or rye bath, as with Morocco leather, or in a 
weak solution of vitriol, to remove, as already stated, the lime. After 
the lime has been thoroughly removed from the skins, they are dipped 
in what is called the white bath, which is composed, for 100 skins, of 
13 to 20 lbs. of alum, and 4 to 5 lbs. of chloride of sodium or common 
salt, and the skins are either worked slowly in this bath or introduced 
into a revolving cylinder to facilitate the penetration of the preserva- 
tive agent, which, according to Berzelius, is chloride of aluminium 
resulting from the action of the chloride of sodium on the alum. When 
the manufacturer judges that the skins have been sufficiently impreg- 
nated with the above mixture, he introduces them into a bath composed 
of alum and salt in the same proportions, but to which is added 20 lbs. 
of rye flour and 50 eggs for 100 skins. After remaining a few hours 
they are removed, and allowed to dry for about fifteen days, and are 
then softened by working them with a peculiar iron tool, and the white 
surface which characterizes that class of leather is communicated to 
them by stretching them on a frame and rubbing them with a pumice- 
stone. A large quantity of tawed leathers are also preserved retain- 
ing their hair, which is done by simply suppressing the unhairing and 
rubbing processes. 

Ghamols, Wash, or Oiled LeatI~er.--This class of leathers are named 
from the fact that formerly they were exclusively produced from the 
skin of the chamois, but at the present day sheep, calf, and deer skins, 
and even split thin hides, are manufactured into this kind of leather. 
I should also state that the employment of this kind of leather has 
greatly decreased of late years, owing to the general substitution of 
woolen fabrics in articles of clothing. You will see by the following 
description that the preparation of this class of leather differs en- 
tirely from those previously detailed; the conversion of skins into 
leather, or from a substance subject to putrefaction to one free from 
that liability, being no longer affected by tannin, as in the case of 
hides, and Morocco and Russia leathers, or by the use of mineral salts, 
as in the case of tawed leathers, but by that of fatty matters, especially 
animal oils, such as sperm. The skins are prepared in the same man- 
ner as for tawed leathers, and then submitted to what is called the 
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prizing operation, which consists in rubbing the hair side of theskin 
with. pumice-stone and a blunt tool or knife, until the whole of the 
rough appearance is removed, and the skin has acquired a uniform 
thickness. They are then worked on the peg until the great excess 
of moisture has been wrung out, and plunged into the trough of a 
fulling mill, to the action of the wooden hammers of which they are 
subjected until nearly dry. They are then placed on a table and 
oiled, and several of them, after being rolled together, are replaced in 
the trough of the fulling mill. When the oil has been thus worked 
into the substance of the skins, they are removed, exposed to the 
atmosphere, again oiled and, once more subjected to the fulling mill; 
after which they are placed in a moderately heated room for a day or 
two, the object of which is two-fold, viz: to facilitate the evaporation 
of water and the penetration of the oil, and to create a slight fermen- 
tation, by which the composition of certain of the organic substances 
have undergone such modification as to enable them to combine in a 
permanent manner with the fatty matters. These processes are re- 
peated until the manufacturer deems the leather sufficiently prepared 
to be fit to undergo the following operations, viz: to be immersed for 
several hours ill a caustic l bath, to remove the excess of oily mat- 
ter, washed, and pegged. ~ is only necessary to stretch the leather 
on a table, then on a horse, and lastly between rollers, after which it 
is ready for the market. The ordinary buff color of these leathers is 
communicated by dipping them, previously to the finishing processes, 
into a weak solution of sumac. :Before speaking of the further pro- 
cesses necessary to fit these leathers for the glove manufacturer~ allow 
me to have the pleasure of describing that of Mr. C. A. Preller, whose 
mode of preparing leather is very interesting, owing to the rapidity 
with which he converts hides into leather, and also to the remarkable 
toughness which his leather possesses. To attain these desirable ends 
Mr. Preller proceeds as follows: The hides are washed, slightly 
limed, unhaired, fleshed, and partially dried; they are then smeared 
with a mixture, made of fatty matters and rye flour, which having 
been prepared a few days previously has entered into fermentation, 
and which has so modified the fatty matters as to render them more 
susceptible of immediate absorption by the hide. I think that this 
feature of Mr. l)reller's plan deserves the serious notice of all engaged 
in the manufacture of oiled leathers, as it appears to prove that fatty 
acids (or modified fatty matters) are better suited for combination 
with skins than neutral fats. The hides, with additional fatty mat- 
ters, are then introduced into the large American drums, previously 
noticed in speaking of currying, and after four days they are removed, 
washed in an alkaline fluid, worked with a pummel and slicker, and 
after being dried they are ready for market. 

Gloves.--The manufacture of this article is now a most important 
branch of trade, and is the means of giving employment to large num. 
bers of people in several towns in this country as wed as on the Con- 
tinent. To render the above-mentioned oiled leather sufficiently soft: 
and pliable for gloves it is necessary to submit it to the following fur- 
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ther operations : The chamois, kid, or other skins are rubbed over 
~.ith a solution composed of one pound of soap, dissolved in half a 
gallon of water, to which is added 1½ ~s. of rapeseed oil and twenty 
yolks of eggs, or, what has been recently found to answer better than 
eggs, a quantity of the brains of animals reduced to pulp. The use 
of the two latter substances is extremely interesting in a scientific 
point of view, for they both contain a peculiar nitrogenated matter 
called vitalline, and special fatty matters called oleophosphorie and 
phosphoglyceric acids, which doubtless, by their peculiar composition, 
communicate to the skins those properties which characterize this 
class of leather. The skins are then washed and dyed in various 
colors, after which they are softened and rubbed with an instrument 
adapted to slightly raise the surface, and give it that well-known vel- 
vetty appearance belonging to glove skins. I shall not take up your 
time by entering into the details of dyeing these leathers~ but describe 
the following process for bleaching them : 

;Bleaching of Skins.--The only process known until recently for 
imperfectly bleaching chamois and glove skins was that of submitting 
them to the influence of the fumes of sulphur in combustion or sul- 
phurous acid, but latterly two modes of attaining that object have 
been proposed. The first consists in dipping skins for two days, ina 
weak solution of neutral hypochlorite of soda, washing, drying, and 
rubbing them with soap and oil. The second mode is to dip glove 
skins into a solution of permanganate of potash, when they soon as- 
sume a brownish color, due to the liberation of the oxygen of the 
permanganate of potash, and the fixation of the hydrate of sesqui- 
oxide of manganese by the skin. The skins so acted on are washed 
and then dipped in a solution of sulphurous acid, which becomes con- 
verted into sulphuric acid by the action of the oxygen of the sesqui° 
oxide of manganese, and the protoxide thus produced unites with the 
sulphur~ acid, which is soluble in water. The skins thus bleached when 
dressed ~tre ready for market. 

Gilding of i ,  eather.--Thc usual mode of ornamenting leather with 
gold is to apply, in such parts as are desired, a thick solution of al- 
bumen, covering those parts with gold leaf, and applying a hot iron, 
~vhen the albumen is coagulated and fixes the gold. This plan is ob- 
jectionable when the goods are intended for shipment, and the follow- 
ing method, lately proposed, is far preferable : On the parts required 
to be gilt, a mixture, composed of five parts of copal and one of mas- 
tic, are spread ; a gentle heat is applied, and when the resins are mel- 
ted the gold leaf is spread upon them. 

lParehment.--There are two distinct qualities of this valuable ma- 
terial, which has been used from time immemorial as a means of pre- 
serving records. The best quality is prepared from young lamb, kid, 
and goat skins, and the second quality from calf, wolf, ass, and sheep 
skins. To make parchment, the following is the process: The skins 

are stretched on strong rectangular frames, limed, unhaired, fleshed 
very carefully, and rubbed with pumice-stone until the skins have ac- 
quired the proper thickness. They are then dried very carefully in 
the shade. 
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2)ialyds.--Thomas Graham, :Esq., Master of the Mint, has lately 
drawn the attention of the scientific world to a most remarkable pro- 
perty possessed by organic membranes of separating, when in solu- 
tion, crystallizable bodies from those which are not so. The former 
he names crystalloids, and the latter colloids. :For instance, if a so- 
lution of sugar (crystalloid) is mixed with one of gum (colloid) and 
placed in the vessel, the bottom of which consists of a scptum of 
animal or vegetable parchment, the crystalloid sugar will pass through 
the membrane into the surrounding water, whilst the colloid gum will 
remain in the vessel. Again, if solutions of iodide of potassium and 
albumen be mixed together, the iodide of potassium will diffuse i~self 
through the membrane, which the albumen will not do. Also, if to 
an alkaline solution of silicate of soda, weak hydrochloric acid be 
cautiously added, chloride of sodium will be produced, and the silica 
will remain in solution ; and if such a solution be placed in the dial- 
yser, the chloride of sodium (the crystalloid) will diffuse itself through 
the membrane, while the silica (the colloid) will remain behind. It 
is impossible to calculate the immense service which the discovery of 
these facts by Mr. Graham will render to physiology, toxicology, or 
to manufactures, as, in fact, every day new applications of it arc 
being made in these various departments of human research. Thus, 
to give an example which has special reference to these lectures, I have 
lately seen it proposed by Mr. A. Whitlaw to place salted meat in 
large dialysers, when it is stated that the salt only will be removed, 
leaving all the nutritive properties of the meat undiminished. Mr. 
Whitlaw also proposes to dialyse the brine in which meat has been 
salted, and thus to remove the salt, leaving the juice of the meat 
available for use, while the salt is again in condition to be employed 
as before. 

It  will now be my agreeable duty to examine with you a few facts 
relating to hair and wool. It is interesting to observe that ha~¢, wool, 
feathers, nails, and claws may be all considered as prolongations of 
the epidermis, and present nearly the same chemical composition, a8 
will be seen by the following table : 

C~trbolq~ . . . .  

Hydrogen, . 
lq~trogeh. 
Oxygen ann Sulphur, 

~ °  

~o---~89 ~-~.s9 51.o9 5o.14 ~2-48 5o.4o 
6.81 6.78 i 6.12 6.67 I 7"22 7"00 

17.22 17.25 16'91 17.94 17.98 16.70 
25.63 ]25"08!25"8 [  2. 2.j 25"90 
100"OOllO0"O0 ilO0"O0 [100'001100"00 ilO0"O0 

58-60 
7"20 

16.30 
22.90 

[O0.Off 

These substances have also this peculiarity, that, notwithStandmg~ 
their great richness in organic matters, they are extremely slow to~ 
decompose. 

Jtair.--The only real point of interest connected with hair appeara 
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to me to be the question as to what its various colors are to be aseribed~ 
and I regret that hero I can only give conjectures and not positive 
facts. Vauquelin and Fourcroy, who analyzed hair most carefully 
half a century ago, stated that hairs Were hollow cylindrical tubes 
filled with oils of various colors ; but Gmelin and others state that the 
coloration of hairs is due to the different proportions of sulphur that 
they contain. 

QUA:NTITY O~' SULPHUR IN ]~AIR. 
Brown~ 4"98 
Black, , 4"85 
R,d, 5.02 
Grey, 4"03 

Recently Mr. Barreswil has published a paper, in which he states 
that the coloration of hairs is probably due to the proportion of iron 
in their composition, and he argues that as iron is the essential ele- 
ment of the coloring matter of blood, it is highly probable that it ful- 
fils the same office with respect to hair. I may state, en passant~ 
that also great improvements have lately been made in dyeing human 
hair. Formerly the patient had to undergo most unpleasant treatment, 
his head being covered with a paste consisting of three parts oflime~ 
and one of litharge. An oil cap was then applied and the patient lef: 
for twelve hours, when the disagreeable operation of removing the 
mass and clearing the hair was proceeded with. The black dye com- 
municated to the hair in this process was due to the sulphur of the 
hair combining with the lead of litharge, and forming black sulphuret 
of lead. The present process consists in cleaning the hair thoroughly 
with a strong alkaline soap, or a little weak alkali, then carefully ap- 
plying a solution of nitrate of silver, and lastly a solution of monosul- 
phuret of sodium. 

Wool differs from hair chiefly by its property of felting~ which it 
owes to its numerous cross lines or serratures, as they are termed ; 
the finer the wool the greater the number of its serratures. Thus, 
whilst Mr. Goss has found in the finest Saxony wool 2720 of these 
serratures in a single inch in length, he only found 2080 in an inch 
of South Down wool, and 1850 in Leicester. The wool of sheep can 
be classed under two heads, that is, into long wool and short wool. 

~ertain classes of sheep will maintain the type or quality of their 
wool under every circumstance. Such are the original types of South 
Down, Norfolk, and Dorset, all of which are short wool, and all these 
;heep feed upon fine and short grass. It has been observed that if 
;hey are fed upon coarse grass, their wool will also become coarse. 
]?his is also true with Welsh, Scotch, and even Spanish merinos. A 
Further proof that this view appears correct is,  that the long-wool 
heep, such as those of Leicester, Lincoln, and Kent, feed in valleys 
~here grass is long and coarse, In all eases the size of the animal 
ppears also to correspond ~'ith their class of food. Another curious 
itet is the facility with which one type of sheep will merge into 
nether if they change food and climate. Thus many attempts have 
een made to introduce into France, our Leicester breed~ the wool of 
VOI,. L.--TrrIRD $~.~I:I~.--~NTO. 2.~A~'GUS% 1865, 10 
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which is so remarkable for its fineness, length, and silvery appearance, 
Still, after four or five years residence there, the wool has lost its 
valuable Clualities. In fact, they are no more the Leicester breed. 
The coarse wool of sheep, however, such as those of Devonshire, does 
not appear to be so rapidly influenced by any change of climate which 
the animal may undergo. The aptitude which various kinds of wool 
have for dyes is also very interesting. Thus the wool of one kind of 
sheep will not dye with the same facility as that of another ; and wool 
dyes much more uniformly, if the animal has been washed before shear- 
ing than when the washing is performed upon the wool afterwards. 
Lastly, the wool removed by  the liming process before described will 
be far inferior in dyeing properties to wool taken from the same kind 
of animal during life. It may be interesting to some present to know 
the best method of removing these irregularities. I was engaged 
during my assistantship at the Gobelins in investigating this matter, 
and I fgund that the best plan was to steep the wool for twenty-four 
hours in lime water, and then to pass them through weak hydrochlo- 
ric acid. Wool, as it leaves the animal, is not fit for either dyeing 
or spinning. Thus, when wool is washed with water, it yields a large 
quantity and variety of substances, which in France bear the name of 
sMnt. The most interesting fact connected with this is, that the 15 
per cent. yielded by wool does not contain, as shown by M. Chevreul, 
any salts of soda, but a large quantity of salts of potash, the great- 
est part of which is combined with an acid called sudoric ; and what 
increases the interest of this fact is that Messrs. Maumen6 and Roge- 
let displayed at the last  Exhibition salts of potash which they had 
obtained commercially from this new source. In fact they have es- 
tabl ished in several of the large manufacturing centres of :France, 
where considerable quantities of wool arc used, factories for the ex- 
traction of salts of potash from the suint, and they supplied the jury 
with the following particulars : That a fleece of wool weighing 8 lbs. 
yielded on the average about 1~ lb. of dry suint~ or sudorate of potash, 
and this would further yield about seven ounces of pure potash. If 
it is now considered that there is annually twenty million pounds of 
wool washed in Rheims, thirty millions at Elbeuf, and four millions 
at Fourmies, it would appear from this quantity that if it were all 
subjected to Messrs. Maumend and Rogelet's treatment, about 2½ rail. 
lion pounds of pure potash might be recoverable. :For further details 
on this point see Dr. Hofmann's report on chemical products and 
processes in the last Exhibition. Wool which has been simply washed, 
as above described, is not sufficiently free from extraneous matters to 
be fit for applicatiou in manufactures. It is necessary that it should 
be scoured, for which purpose, on the Continent, it is allowed to re. 
main for some time in putred urine, or weak ammoniacal liquor, but 
in this country it is placed in strong alkaline of soap, or soft soap passed 
through rollers to press out the excess of soap, together with the impuri. 
ties which it removes, well washed, and dried. In these operations wo0t 
loses in weight above 50 per cent. when of good quality, and above 80 
per cent. when inferior. But even then the wool still retains a¢~- 
taia amount of fatty matters~ which it yields to hot alcohol. 
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The following table, published by M. Chevreul, will give you an 
idea of the composition of the wool dried (at 21, °°) : 

Earthy matters, . . . 27.40 
Organic and inorganic salts, soluble in water (sulnt)," 32.74 
:Fatty matters~ 8.37 
"Wool, 31.49 

100.00 

:Elementary composition, C. 50'66, H. 7"03, N. 17"74, O. 22'3'2~ 
S. 2.25. 

Before proceeding further, I should like to call your attention to the 
curious fact that the fatty matters of wool are completely different 
from the fatty matters of the animal itself; thus~ whilst the ordinary 
suet will be saponified by an alkali, the fat of the wool will not under- 
go that change, the stearine and elearlne being only converted into 
an emulsion. From experiments I have made, I am able to state that 
the common opinion, that the differences in quality observed in various 
wools are owing to their fatty matters, is erroneous, as the pure wool 
obtained as above yielded to the dyer colors as brilliant as those pre- 
sented by wools in which a part of the fatty matter still remained. 
Another important fact connected with the composition of wool is the 
quantity of sulphur it contains~ which does not appear to be part of tho 
fibre, as the matter containing it can be removed by a weak alkali 
without destroying the fibrous appearance of the wool~ although its 
tenacity is greatly impaired, and its power of taking dye considerably 
diminished. Another remarkable fact is that when wool is bleached 
by sulphurous acid, the only agent known which will effect that pur- 
pose, it becomes incapable of taking many colors, especially the new 
and brilliant coal tar dyes. The long-disputed question among che- 
mists-how sulphurous acid operates so as to bleach wool ?--has lately 
been solved by Messrs. Leuehs and Weber, who have proved that sul- 
phurous acid unites with the coloring matter of the wool~ forming a 
colorless compound, in proof o f  which it[appears that if the wool is 
placed in boiling water this colorless compound is dissolved, and the 
wool regains its susceptibility to dyes, thou(,h~, it is slightl_ y discolored. 
A slight amount of alkali added to the boiling water greatly facili- 
tates the removal of this artificial sulphuretted compound. In a paper 
lately published by Mr. Grothe, he states that 100 parts of wool fix, 
on an average, 0"67 of sulphur, or 1"31 of sulphurous acid to bleach 
it, and, practically, 100 parts of wool require about five parts sul- 
phur to be burnt to produce the result. I should also state that wool 
must always be wet before being submitted to the fumes of sulphur, 
and it is always advantageous to pass it previously through a soap lye 
or weak alkali. Wool so bleached should always be well washed in 
cold water to remove the excess of sulphurous acid, which otherwise, 
if the wool were subsequently exposed to moisture, might be converted 
i~to sulphuric acid, and destroy the fibre of the wool. It may be in- 
teresting to ladies to know the process used by a French scourer~ 
named Jolly, to restore Cashmere shawls discolored by time. I t  
consists in dipping them in a solution of sulphurous acid, which 
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bleaches the wool, but does not affect the fast colors with which the 
fibres composing the patterns of the shawls are dyed. The shawls 
then only reqmre to be washed and pressed to be restored to their 
original beauty. There is no doubt in my mind that a solution of 
sulphurous acid might be substituted for the gas in bleaching wool 
with advantage and economy, owing to the sulphurous acid being in 
a more condensed form, and in better condition for effecting the bleach- 
ing process. A few years ago I took advantage of the fact that wool 
contains sulphur to produce upon it an artificial lustre. The woolen 
goods were passed through a weak boiling solution of acetate of lead, 
washed carefully in pure water, and submitted to the action of high- 
pressure steam, when the lead combined with the sulphur of the wool, 
producing galena, which gave the wool a lustre. The action was re- 
gulated by generating, under the influence of steam, nascent sulphu- 
retted hydrogen from a polysulphuret of sodium, which facilitated the 
object in view. Wool is generally dyed either in the fleece, after 
undergoing the processes of washing and scouring, or it is first spun 
into yarn or worsted. To describe all the various methods of dyeing 
wool would far exceed the limits of this lecture. The operations of 
spinning wool into yarn or worsted are purely mechanical, and it is 
not therefore within my province to describe them. The same remark 
applies also to the manufacture of felt and shoddy, now so extensively 
carried on in Yorkshire, and I shall therefore merely refer to one or 
two points having reference to chemistry, such, for instance, as the 
working up of the wool or the cotton in worn-out fabrics. To recover 
the wool from such fabrics the process is most simple, consisting sim- 
ply in immersing them in diluted muriatic acid, and drying them at a 
temperature of about 220 ° , by which means the cotton is completely 
destroyed, the wool remaining unaffected. The material is then sub- 
mitted to the action of a "devil," which separates and blows away the 
cotton, leaving the wool ready for being worked up. To remove the 
vegetable fibre with the view of applying it to the purposes for which 
it is adapted, --as the paper manufacture, for iastance,--the following 
process has been devised by Mr. F. O. Ward and Captain Wynants. 
The mixed fabric is submitted to high-pressure steam (60 to 80 ]:bs. to 
the square inch), and under the influence of this high and moist tem- 
perature the vegetable fibre remains unchanged, whilst the animal one 
is so much disorganized that when the rags are removed from the re- 
ceptacle and dried, and submitted to the action of a bathing machine, 
the cotton fibre remains intact, whilst the animal matter falls to the 
bottom of the machine in the form of a dark colored powder mixed 
with small lumps of the same substance ; this residue has been advan- 
tageously applied as a manure, by these gentlemen, under the name 
of "ulmate of ammonia." I am happy to state that chemical science 
has discovered several means of distinguishing cotton from wool when 
employed in the same fabric, and even of determining their respective 
weights in the same ; but the aid of the magnifying powers of the mi- 
croscope is often required in investigating the mixtures of wool with 
flax~ cotton~ jute~ &% which are now so extensively and so ingeniously 
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spun together. The description of these processes, however, would 
involve so much technicality, and require so much time, that I must 
not trouble you with their details. The same remarks app|v to the 
means used for distinguishing the materials used ia mixed fabrics of 
~ilk and cotton, or silk, wool, and cotton• 

• " i ~ h l  " " Silk.--Thls material has always been h ~ y esteemed, owing to its 
remarkable durability, and to the beauty of the fabrics produced from 
it. Thus, the Chinese have used silk from time immemorial, and the 
Romans held it in such high estimation, that, at the time of the C~esars, 
silk was worth its weight in gold. The most interesting fact for us 
is the introduction of the silkworm into Europe; it is related that in 
a.D. 555, two monks, returning from the East, concealed some silk- 
worms' eggs in their staves, and having succeeded in rearing the 
worms, their culture soon spread through Greece and Turkey, and 
gradually found its way into Italy towards the twelfth century. The 
silk in use at the present day is chiefly derived from the Borabyz raorl, 
but the extensive disease which has, during the last eight or ten years, 
destroyed very large numbers of the worms, has given rise to great 
efforts to introduce some new species, two of which, the Bombyxm~]lltta, 
feeding on the l'alma ct~risti or castor-oil tree, and the Bomb]ix allan. 
thus, feeding on the plant from which it is named, have been to some 
extent successful. The material forming the silk is secreted in two 
glands placed upon the side of the animal's body, whence it passes 
into an organ called spinaret, on each side of which are two other 
glands, which secrete a gummy substance, and this uniting with the 
former forms the silk fibre. :Permit me to add here a fact which I 
think will interest you--viz., the extraordinary weight of silk which 
a small weight of eggs will yield. Thus~ four ounces of eggs will yield 
87,900 to 117,000 cocoons; and as, on an average, a pound of silk 
requires 270 cocoons, the four ounces of eggs will give 422 lbs. of silk, 
or 100 fun. of cocoons yield generally 8 lbs., or about 14 per cent. of 
silk. The production of silk fibre from cocoons is extremely simple, 
It is effccted by placing the cocoons in boiling water which softens or 
dissolves the gummy matter which binds the fibres together, and the 
ends of the fibre being detached and placed on a reel, is easilywonnd. 
This is the state in which it is usually imported in this country under 
the name of raw silk. When two or more of these fibres are slightly 
twisted together they form what it is called tr~m or weft, and when 
two of the threads are twisted in opposite directions and laid together 
they form organzine or warp. To render this substance susceptible 
of dyeing, it is necessary to remove the gum by an operation called 
boiling off, which consists simply in boiling the silk for some time in 
a soap lye, and washing and wringing it well afterwards, in which ope- 
ration it loses about 21 per cent. The following table will show the 
chemical composition of silk : 

Gelatine~ 19,08 ] 
Albumen, 25.47 Commercial yield, 79 per 
Wax and fatty substances, 1.45 ( cent. of silk. 
Silk fibr% 54.00 J 

- 100.00 
10" 
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~ibroine.--Carbon, 48"53 ; hydrogen, 6"50 ; nitrogen, 17"35 ; oxy. 
gen and sulphur, 27"62. 

Conditioning SilL--This expression implies the ascertaining of 
the real commercial value of silk, or, in other words, its condition, 
and the necessity of this has been so fully admitted that a condition- 
ing house has existed for 40 or 50 years in Lyons, and its advantages 
have been so fully appreciated that similar establishments have arisen 
and are well supported in every town on the Continent, where dealings 
in silk to any amount take place. I may mention, as an instance of 
the universal adoption of the practice, that even in Crefeld the finest 
building in the town is the conditioning house. The result is that on 
the Continent the intervention of the conditioning house between buyer 
and seller has become quite a matter of course, with the happy result 
of abolishing a class of dishonorable dealing which is eating like a 
canker into the silk trade of Great Britain. I cannot understand why 
the attempts made to introduce this admirable system into our coun- 
try have hitherto met with so little success, and can only infer that 
there is an unsoundness in the trade, which places many of the silk 
manufacturers to a great extent under the control of wealthy mer- 
chants, who, it appears, are the chief opponents of conditioning. 
Otherwise one would suppose that its advantages to all engaged in 
working up this valuable product are too obvious to require demon- 
stration, for, taking the most lenient view of the matter, the average 
gain to themanufacturer by conditioning will be not less than five per 
cent., and this loss (if he does not condition) cannot be recovered in 
any subsequent stage, so that his foreign competitor has in this respect 
alone an advantage over him of at least five per cent. Allow me to 
conclude this lecture by stating in a few words ho~ conditioning is 
carried on. Silk being an exceedingly hygrometric substance--its 
moisture varying constantly with the amount of humidity and the 
temperature of the atmosphere--the first operation is to ascertain the 
total amount of water it contains, for which purpose samples, carefully 
selected from the bale when it reaches the conditioning house, are 
weighed in delicate scales, dried in hot-air stoves, and re-weighed, 
the excess of moisture (beyond the 10 per cent. admitted to be the 
averag.e normal quantity) being then easily calculated. The second 
operation carried out in the conditioning house is that of boiling off 
the samples dried as above, and again drying and re-weighing, to as- 
certain the quantity of soap, oil, sugar, acetate of lead, &c., added to 
give weight, and the result of this operation is to show a loss of 30, 
35, and even 40 per cent. instead of about 21 per cent., which is the 
average amount of natural gum. 

(To be continued.) 

On the Revivification of Animal Charcoal By HENRY I~EDLOCK, 
Ph.D., F.C.S., M.P.S. 

:From the London Chemical News, 272. 

The principal source of expense in a sugar refinery is that of animal 
charcoal, and it is a great desideratum to the refiner, commencing with 


